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RECEIVER AND METHOD OF
CONSTRUCTION

TECHNICAL FIELD

The present invention relates to a receiver, such as for a
hearing aid, and more particularly, to a receiver having an
armature welded to the magnet stack at the peripheral edge
of the armature.

BACKGROUND OF THE INVENTION

Moving armature transducers, or receivers, such as those
used in miniature hearing aids, are sensitive to the crystalline
condition of metal parts in the receiver’s magnetic circuit.
Components in the magnetic circuit should have high
permeability, even in the presence of high magnetic fields, if
the transducer is to have good distortion performance and
high sensitivity. Careful annealing of the metal parts will
produce good performance.

One particularly sensitive point is where the armature
connects to the metal housing for the magnets, or stack. The
armature is normally resistance welded to the stack. This
process inevitably damages the magnetic properties of the
armature and the stack in the weld area. As these transducers
are quite small, the damaged area is a significant portion of
the available interface arca between the armature and the
stack.

Resistive welding is a simple and economical way to
attach the armature to the stack. Unfortunately, it is very
difficult to limit or control the weld area, as a weld will form
anywhere there is good mechanical contact and the current
density is high enough.

The present invention is provided to solve these and other
problems.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a receiver for
converting electrical energy to acoustical energy.

In accordance with the invention, the receiver comprises
an armature having a peripheral edge, a magnet stack, and
means for attaching the armature to the magnet stack. The
attaching means comprises a weld joint at the peripheral
edge of the armature.

It is contemplated that the weld joint is a laser weld joint.

It is further contemplated that the weld joint comprises a
plurality of spot weld joints disposed on opposing portions
of the peripheral edge.

It is still further contemplated that the attaching means
includes an adhesive, such as an epoxy disposed between the
armature and the stack.

It is a further object of the invention to provide a method
of manufacturing a receiver for converting electrical energy
to acoustical energy.

In accordance with this aspect of the invention, the
method comprises the steps of providing an armature having
a peripheral edge, providing a magnet stack adjacent the
armature, and welding the armature to the magnet stack at
the peripheral edge of the armature.

It is contemplated that the weld joint is a laser weld joint.

It is further contemplated that the weld joint comprises a
plurality of spot weld joints disposed on opposing portions
of the peripheral edge.

It is still further contemplated that the method includes the
step of providing an adhesive, such as an epoxy, disposed
between the armature and the stack.
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Other advantages and aspects of the present invention will
become apparent upon reading the following description of
the drawings and detailed description of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of a receiver in accordance with
the present invention; and

FIG. 2 is a plan view of the receiver of Figure

DETAILED DESCRIPTION

While this invention is susceptible of embodiment in
many different forms, there is shown in the drawings and
will herein be described in detail a preferred embodiment of
the invention with the understanding that the present dis-
closure is to be considered as an exemplification of the
principles of the invention and is not intended to limit the
broad aspect of the invention to the embodiments illustrated.

A receiver 10, such as for a conventional, miniaturized
hearing aid (not shown), is illustrated in FIGS. 1 and 2. As
is well known, the receiver 10 converts electrical energy,
such as from a microphone (not shown) to acoustical energy.

The receiver 10 comprises an armature 14 having a fixed
end 144 and a movable end 14b. Excitation of the receiver
10 by the electrical energy causes the movable end 14b of
the armature to move, thereby driving a diaphragm to create
the acoustical energy. The armature fixed end 14b includes
a peripheral edge 14c.

The receiver further includes a magnet stack 18. In order
to fix the fixed end 144, means are provided for attaching the
armature fixed end 14a to the magnet stack 18.

According to the prior art, this attachment was accom-
plished by bringing the armature into pressure engagement
with the stack and resistance welding the armature to the
stack. As discussed above, this process resulted in significant
heating of the armature and stack, thereby degrading their
magnetic properties. Also, this process required significant
pressure engagement between the armature and the stack,
thereby potentially deforming the stack.

In accordance with the invention, first and second spot
welds 20a, 20b, respectively, are provided to attach the
peripheral edge 14c¢ of the armature 14 to the stack 18.
Because the welds 20a, 20b are located at the periphery of
the armature 14, heating of the stack 18 is minimized. It is
contemplated that the spot welds are formed by conventional
laser welding.

In addition to the spot welds 20a, 20b, an adhesive, such
as a low viscosity, wicking epoxy, can be disposed between
the armature 14 and the stack 18. If an adhesive is used, the
spot welds 20a, 20b, advantageously secure the armature 14
to the stack 18 while the adhesive cures.

The invention further includes a method of manufacturing
the receiver 10.

The method comprises providing the armature 14 having
the peripheral edge 14c¢, providing the magnet stack 18,
bringing the stack 18 adjacent the armature, and welding the
armature to the magnet stack at the peripheral edge of the
armature. As discussed above, an adhesive, can be disposed
between the armature 14 and the stack 18.

While the specific embodiments have been illustrated and
described, numerous modifications come to mind without
significantly departing from the spirit of the invention and
the scope of protection is only limited by the scope of the
accompanying claims.
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We claim: stack while providing intimate contact between the
1. A receiver for converting electrical energy to acoustical armature and magnet stack.
energy comprising: 2. The receiver of claim 1, wherein the weld joint is a

plurality of spot welds that further minimize heating of the
5 magnet stack.
3. The receiver of claim 1, wherein the adhesive is a low
viscosity wicking epoxy.

an armature having a peripheral edge;

a magnet stack secured to the armature by a low viscosity
wicking adhesive; and

a weld joint positioned substantially along the peripheral
edge of the armature to minimize heating of the magnet ¥ % % % %



